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wherein R represents a hydrogen atom or a silyl group; 
R"" represents a methyl, ethyl or isopropyl group; 
V is -CH2-:. Y2 is -CH- and X represents -C(R2)(R3).[where R2 
represents a hydrogen atom or a group OR® (where OR® is a 
hydroj^y group or a substituted hydroxyl group having up to 25 
carbon atoms) and represents a hydrogen atom, or R2 and 
R3 together with the carbon atom to which they are attached 
represents C==0, C=CH2. or C=N0R7 (where R^ 
represents a hydrogen atom or a Ci-8 alkyl group and the. group 
C= N0R7 is in the E configuration)] or -Y^-X-Y^- represents 
-CH^CH-CH- or -CHa-G-C-; 

R^ represents a group OR® as defined above and R^ represents 
a hydrogen atom or R* and R® together with the carbon atom to 
which they are attached represents C=0.. 

These compounds may be used for controlling insect, 
acarine, nematode or other pests. 
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Wherein R represents a hydrogen atom or a sllyl group; 
30 R1 represents a methyl, ethyl or 'soP[°PyI 9^°"P^, . .^^^ r2 represents a hydrogen atom or a group OR^ 
Yi is -CH2-, Y2 is -CH- and X represents f jf ' <R'H*^^^^ nroup having "P '° 25 carbon atoms) and R3 
(where OR6 is a hydroxy group or a ^"1^^*^"*^^^^^^;°^' to which they are attached 

the carBon atom to which Ihey an "S*^ "S?''^^ ^ ,k, line loWng the hydroxyl group » 
th.'^aS-ra.r r.\°Srorhtrfr.h:'SS e„ea h«h ,B, .r. ,S, 

^r«Ts1SruVand^he',„va«,o^^^^ 
When the grog,. R In oompouncte of fonnula (11 is a aly^ "'^ZSm aral<yl. aryl am) mtoxy groups. 

rrSa3"orrhCgrpr^\%3~^^^^ 

The group R> when present In "?lSn t,lSTiS2 g^^^ W "•'"Pl» "'M. 

tonnula R'OO- or H.OCO-(whe,. '» %»gf";y*"R",Si^ Is as aeflneS aBo» for R«, a group 

n\tr^\na\k\i\ aralkvl or arv qroup), a group -COOU2n, a group n vvin^.. 

(whi™ r" 7 a'c,-° aW or C-„ s.v« group), or a ^^l* g'W ^ 

vJ,e?e k« or R> are alk,! groups, they be '^,'!^SZSM^^«^^'^MmM 
whiohall^l groups ma, also l».ub.tlluted.Wi™^.R'^^^ g,., 

sj::.' .°;;i5."SoTgr?5: r ~e. i group « ^ ^<^'^ ^ 
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above for the group R. . 

Where represents a d-e alkyi group, It may be for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, 
l-butyl OF t-butyl group, and is preferably a methyl group. . 

In the compounds of formula (I) Rl prefferably represents an isopropyl group; 

R"* preferably represents a hydroxy! group or an acyloxy, especially an acetoxy group. 5 
Aa Important group of compounds of formula (i) is that in which Is -CH2-, Y2 is -CH-, and X represents 

-C(R2)(R3)-. Particularly Important compounds of this type are those in which R^ is a group 0R6 and R^ is a 

hydrogen atom. 

In a particular preference, R in the compounds of formula (I): is a silyl group, or especially, a hydrogen atom, 
Ri is an Isopropyl group, is -CH2-, Y^ is -CH-, X is -C(R2)(R3), in which R^ is a hydroxy, ethoxy or acetyloxy 10 
group and R3 is hydrogen atom, or R2 and R^ together with the carbon atom to which they are attached 
represents C=0, C=CH2 or C=N0CH3 (where the group C==N0CH3 is in the E configuration), or^ 
R? and R^ each represents a hydrogen atom; and R^ is a hydroxy, methoxy or acetoxy group and R^ is a 
hydrogen atom. 

Important active compounds accordir\g to the invention are. those of formula (I) in which: 15 
R is a hydrogen atom, R'' is an isopropyl 'group. Y^ is -CH2-, Y2 is -CH-. X represents -CH2-, R"^ is a bydroxyl 
group and R^ is a hydrogen atom; and - 

R Is a hydrogen atom, R'' is an isopropyl group, is -CH2-, Y^ Is -CH-, X represents -CH2-, R"^ is an acetoxy 
group and R^ is a hydrogen atom. ' ^ 

As indicated previously, compounds according to the invention may be of use as antibiotics and/or as 20 
intermediates forthe preparation of further active compounds. When the compounds of the invention are to be 
used as intermediates, the R^ group may serve as a protecting group. It will, be appreciated that such a 
protecting group should have the minimum of additional functionality to avoid further sites of reaction and 
should be selectively removable. Exampl^ of groups serving as hydroxyl protefcting groups are well known 
and are -described, for example, in "Protective Groups in Organic Synthesis" by Theodora W. Greene. 25 
(Wlley-lntersclence, New York 1981) and^Protectlve Groups In Organic Chemistry' by J F W McOmie (Plenum 
Press, London,. 1973). Examples of suitable R^ protecting groups include phenoxyacetyl, silyloxyacetyl, (e.g. 
trimethylsilyloxyacetyl and t-butyldimethylsilyloxyacetyl), and silyl such as trimethylsilyl and t-buty!dimethylsllyl. 
Compounds of the invention containing such groups will primarily be of use as intermediates. Other groups, 
such as acetyl, may serve as protecting* groups, but may also^ be present in final active compounds. 30 

Compounds of the Invention have antibiotic activity e.g. antihelminthic activity, for example against 
nematodes, and in particular, anti-endoparasitic and anti-ectoparasitic activity. 

. Ectoparasites, and endoparasites infect humans and a variety of animals and are particularly prevalent in 
farm animals feuch as pigs, sheep, cattle, goafs and poultry, horses and domestic animals such as dogs and 
cats. Parasitic infection of livestock, leading to anaemia, malnutrition and weight loss is a major cause of 35 
economic loss throughout the world. 

Examples of genera of endoparasites infecting such animals and/or humans are Ancylostoma , Ascaridia , 
Ascaris , Aspicularis , Brugia . Bunostomum , Capillaria , Chabertia , Cooperia , Pictyocaulus . Dirofilaria . . 
Dracunculus , Enterobius . Haemonchus , Heterakis , Loa. Necator , Nematodirus , Nematospiroldes (Heligomo- 
roldes ), Nippostrongylus , Oesophagostomum , Onchocerca , Ostertagla , Oxyuris , Parascaris . Strongylus , 40 
Strongyloides , Syphacia , Toxascaris , Toxocara , Trichonema , Trichostrongylus . Trichinella . Trichuris , Uncinaria 
and Wuchereria . 

Examples of ectoparasites infecting animals and/or humans are arthropod ectoparasites such as biting 
insects, blowfly, fleas, lice, mites, sucking Insects, ticks and other dipterous pests. 

Examples of genera of such ectoparasites Infecting animals and/or humans are Ambylomma , Boophilus , 45 
Chorioptes , Culliphore , Demodex . Damalinia , Dermatobia, • Gastrophilus . Haematobia . Haematopinus , 
Haemophysalis , Hyaloma , Hypoderma , Ixodes . Linognathus , Lucllia , Melbphagus , Oestrus . Otodectes . 
Psorergates . Psoroptes , Rhipicephalus , Sarcoptes . Stomoxys and Tabanus . 

The compounds of the invention are therefore of use in treating animals and humans with endoparasitic 
and/or ectoparasitic Infections. 50 

The antibiotic activity of compounds of the; invention may, for example, be demonstrated by their activity in 
vitro against free living nematodes e.g. Gaenorhabiditis elegans .. 

Furthermore, compounds of the invention are of use as anti-fungals, for example, against strains of Candida 
sp. such as Candida albicans and Candida glabrata and against yeast such as Saccharomyces carlsbergensis . 

Compounds of the invention are also of use in combating insect, acarine and nematode pests in agriculture, 55 
horticulture, forestry, public health and stored products: Pests of soil and plant crops, including cereals (e.g. 
wheat, barley, maize and rice) vegetables (e.g. soya), fruit (e.g. apples, vines and citrus) as well'as root crops 
(e.g. sugarbeet, potatoes) may usefully be treated. Particular examples of such p^sts are fruit mites and 
aphids such as Aphis fabae . Aulacorthum circumflexum . Myzus persicae , Nephotettix cincticeps , Nilparvata 
lugens , Panonychus ulmi , Phorodon humuli , Phyllocoptruta oleivora . Tetranychus urticae and members of the 60 
Genera Trialeuroides ; nematodes such as members of the genera Aphelencoides , Globodera , Heterodera , 
Meloidogyne and Panagrellus ; lepidoptera such as Heliothis , Plutella and Spodbptera ; grain weevils such as 
Anthonomus grandis and Sitophilus granarlus ; flour beetles such as Tribolium castaneum ; fljes such as Musca 
domestica; fire ants; leaf miners; Pear psylla ; Thrips tabaci ; cockroaches such as Blateila germanica and 
Periplaneta amerlcana and mosquitoes such as Aedes aegyptK 65 
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According to the Invention we therefore provide compc^^^^^^^^^^ 
used as antibiotics. In particular, they may be used m «^f^f .^^"^f " , to combat 

parenteral (Including intramammary administration), oral, rectal, topical, implant, opmnai 
'ircS:nSaccording to the invention may be formu^^^^^^^ 

injection and may be presented In unit dose form .n mnosEns ^ °* 

containers, if necessary wrth ^^^^^^^ P^^J?'^^^^^^ agents such as 

stente powaer form for r.oon,t»u ion «rth a su«Me v^^^^^ 

acting o, <,„lok-r.l.as. tasos .nd ™y '^J^t^^S^^^^^Z^MSt-^'^ 'Wo:^ 

cationic or anionic surface active agents may "^^^ human use in a form suitable for 

The compounds of the invention may also be ^'^^f]^^^^°'^^f^^^^l^^^ or a dry powder for 

oral administration, for example in the ^o"" J SnalS JX^^^^^^^^ ""d cotouring agents, 

constitution with water or o^her surtable vehicle before use optio^ 9 

40 well known in the art. ^^^r^^Mc. awriitivp*; for use in liquid dosage forms include 

~ro:S'»rs:» 
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emulsifying agents, stabilising agents, dispersing agents, suspending agents, thickening agents, or colouring 
agents. 

Powders may be formed with the aid of any suitable powder base. Drops may be formulated with an aqueous 
or non aqueous base also comprising one:6r more dispersing agents, stabilising agents, solubilising agents or 
suspending agents. They may also contain .a. preservative. 5 

For topical administration by Inhalation the compounds according to the Invention may be delivered for use 
in veterinary or human medicine in the form of an aerosol spray presentation or an insufflator. 

The compounds of the invention may be administered in combination with other pharmaceuticaily active 
ingredients. 

The total dally dosages of compounds of the invention employed in both veterinary and human medicine will 10 
suitably be in the range 1-2000jxg/kg bodyweight, preferably from 50-1 000p,g/kg and these may be given in 
divided doses^ e.g. 1-4 times per day. 

The compounds according to the invention may be formulated in any convenient way fbr horticultural or 
agricultural use and the invention therefore Includes within its scope compositions comprising a compound 
according to the invention adapted for horticultural or agricultural use. Such formulations include dry or liquid 15 
types, for example dusts, including dust bases or concentrates, powders, including soluble or wettable 
powders, granulates, including mlcrogranuies and dispersible granules, pellets, f lowables, emulsions such as 
dilute emulsions or emulsiflable concentrates, dips such as root dips and seed dips, seed dressings, seed 
pellets, oil concentrates, oil solutions, injections e.g. stem injections, sprays, smokes and mists. 

Generally such formulations will include the compound in association with a suitable carrier or diluent. Such 20 
carriers may be liquid or solid and designed to aid the application of the compound either by way of dispersing 
it where it is to be applied or to provide arformuiation which can be made by the user Into a dispersible 
preparation. Such formulations are well known in the art and may be prepared by conventional methods such 
as, for example by blending and/or grinding of the active ingredients(s) together with the carrier or diluent, e.g. 
solid carrier, solvent or surface, active agent. 25- 

Suitable solid carriers, for use in formulations such as dusts, granulates and.powders may be selected from 
for example natural mineral fillers, such a^djftomite, talc, kaolinite, mQntmorillonite pyrophyllite or attapulgite. 
•Highly dispersed silicic acid or highly dispersed absorbent polymers may, if desired, be included in the 
composition. Granulated adsorptive carriers which may be used may be porous (such as pumice, ground 
brick, sepiolite or bentonite) or non-porous (such as calcite or sand). Suitable pregranulated materials which 30 
may be used and which may be organic or inorganic include dolomite and ground plant residues. 

Suitable solvents for use as carriers or diluents include aromatic hydrocarbons, aliphatic hydrocarbons, 
alcohols and glycols or ethers thereof, ester, ketones, acid amides, strongly polar solvents, optionally 
epoxidized vegetable oils and water. 

Conventional non-ionic, cationic or anionic surface-active agents, e.g. ethoxylated alkyi phenols and 35 
alcohols, alkali metal. or alkaline earth metal salts of alkyI benzene sulphonic acids, lignosulphonic acids or 
sulphosuccinic acids or sulphonates of polymeric phenols which have good emulsifying, dispersing and/or 
wetting properties may also be used either alone or in combination In the compositions. 

Stabilizers, anti-caking agents, anti^foaming agents, viscosity regulators, binders and adhesives. 
photostabilisers as well as fertilizers, feeding stimulants or other active substances may, if desired, be 40 
included in the compositions. The compounds of the invention may also be formulated in admixture with other 
insecticides, acaricides and nematicides. 

In the formulations, the concentration of active material is generally from 0.01 to 99o/o and more preferably 
between 0.01 0/0 and 400/o by weight. - 

Commercial products are generally provided as concentrated compositions to be diluted to an appropriate 45 
concentration, for example from 0.001 to O.OOOI0/0 by weight, for use 

The compounds according.to the invention may be prepared by a number of processes as described In the 
following where R. R2, R3, R4, RS, r6, r7, x, and are as defined for general formula (I) unless 
specified othenvise. In some of these processes.lt may be necessary to protect a hydroxyl group ^t the 5-, 13- 
and/or 23-position in the starting material "prior to effecting the reaction described. In such cases It may then 50 
be necessary to deprotect the same hydroxyl group once the reaction has occurred to obtain the desired 
compound of the invention. Conventional methods of protection and deprotection may be used, for example 
as described in the aforementioned books by Greene and McOmie. 

According to one process (A), a compound of formula (I) in which the 13-hydroxyI group is in the 
(R)-conflguratlon and R^ is as defined for formula (I) but is not a hydroxyl or siiyloxy group may be prepared by 56 
oxidising a compound of formula (II) 
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(II) 



25 



30 



wherein R"^ is as just defined. . ^. . . x ui • 

The oxidation may be effected for example with an oxidising agent such as selenium dioxide, preferably in 
the presence of an activator such as a peroxide, e.g. tert-butyl hydroperoxide. The reaction may conveniently 
be effected In an inert solvent such as a halogenated hydrocarbon e.g. dichloromethane. an fster e.g, ethyi 
acetate or an ether, e.g. tetrahydrofuran, at a temperature In the range of 0^ to 50° C. preferably at room 

^^mSher process (B). a compound of formula (I) in which the 13-hydroxyl group Is in the (S)-configuratlon 
may be prepared by reducing a compound of formula (III) 
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The reduction may be effected for example using a reducing agent such as a borohydrlde. for example an 
alkali metal borohydride such as sodium borohydride or a lithium alkoxyaluminium hydride such as lithium 
tributoxyaluminium hydride. ^ , * u 

The reaction involving a borohydride reducing agent takes place in the presence of a solvent^such as an 
alkanol e g. isopropy! alcohol or isobutyl alcohol conveniently at a temperature In the range of -30 to + 80 C 
e.g. at 0°C. The reaction involving a lithium alkoxyaluminium hydride takes place in the presence of a solvent 
such as an ether e.g. tetrahydrofuran or dioxan conveniently at a temprature In the rang of -78° to 0 C e.g. at 
-78° C 

Intermediate compounds of formula (III) in wliich is a substituted hydroxyl group may be prepared from 
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compounds of formula (I) wherein the 13-hydroxyl= group is in the {R)-configuration by oxidation. Suitable 
oxidising agents for the conversion Include dialkylsulphoxides e.g. dimethylisulphoxide, in the presence of an 
activating agent such as N.N'rdicyciohexylcarbodiinnide.or an acyl hallde. e.g. oxalyl chloride. The reaction may 
conveniently be effected In a suitable solvent such as a halogenated hydrocarbon e.g. methylene chloride at a 
temperature In the range of -80** to +50''C. . 5 

Intermediates of formula (III) in which ;R'^ is a hydroxyl group may be prepared from the corresponding 
compounds, of formula (III) in which is a substituted hydroxyl group using the methods discussed below for 
the preparation of compounds of formula (I) in which R.^ is a. hydroxyl group. 

The intermediates, of formula (III) are . novel compounds and form a further aspect -of the invention. 

In yet another process (C), a compound of formula (I) In which R'^ is a hydroxyl group may be prepared from io 
a corresponding compound of formula (I) in. which R^ is a substituted hydroxyl group by conversion of the 
group R6 to a hydrogen atom. The conversion wlll.usually be carried out in the context of removing a protecting 
group such as referred to above. 

Thus» deprotection of the compounds of the invention in which R"* represents a protected hydroxyl group 
can be effected by conventional methods, for example those extensively described in the aforementioned is 
textbooks of McOmIe and Greene. Thus, fot example, when R^ is an acyloxy group such as an acetoxy group 
the acetyl group may be removed by basiahydrolysis, e.g. using sodium or potassium hydroxide or ammonia In 
an aqueous alcohol such as methanol to yield the compound of formula (1)- in which R^ is a hydroxyl group. 

In a further process (D), the compounds of the invention in which R^ is a substituted hydroxyl groujD may 
generally be prepared by reacting the corresponding 5-hydroxy compound with reagents serving to form a 20 
substituted hydroxyl group. 

The reaction will in general be an acylation, sulphonylatlon, etherification, or silylation. 

Thus, for example, acylation may be effecte.d using an acylating agent such as an acidof formula R^COOH or 
a reactive derivative thereof, such as an acid halide (e.g. acid chloride),, anhydride or activated ester, or a 
reactive derivative of a carbonic acid: R^OCOOH. 25 

Acylations employing acid halides and anhydrides may if desired be effected in the presence of an acid 
binding agent such as a tertiary amine (e.g. triethyiamihe. dimethylaniline or pyridine), inorganic bases (e.g. 
calcium carbonate or sodium bicarbonate), . and oxiranes such as lower 1,2-alkylene oxides (e.g: ethylene 
oxide or propylene oxide), which bind hydrogen halide liberated in the acylation: reaction. 

Acylations employing acids are desirably conducted in the presence of a condensing agent, for example a 30 
carbodiimide such as N.N'-dicyclohexylcartDodiimide or N-ethyi-N'y-dimethylaminopropylcarbodiimide; a 
carbonyl compound such as carbonyldiimldazole; or an isoxazolium salt such. as N-ethyl-5-phenylisoxa2olium 
perchlorate. 

An activated ester may conveniently be formed in situ using, for example, l-hydroxybenzotriazole in the 
presence of acondensing agent as set out above. Alternatively, the activated ester may be preformed:. 35 

The acylation reaction may be effected in aqueous or non-aqueous reaction media, conveniently at a 
temperature in the range -20° to +100°C, e.g. -10° to +50°C. 

Compounds in which R^ is a group -OCOCO2H may be prepared by reation with oxalyl chloride; optionally in 
the presence of an acid scavenger; . . - •" 

Sulphonylatlon may be effected with a reactive derivative of a sulphonic acid R^^SOaH such as a sulphonyl 40 
halide; for example a chloride R'loSOaCl or a sulphonic anhydride. The sulphonylatlon is preferably effected in 
the presence of a suitable acid binding agent as described above. 

Etherification may be effected using a reagent of formula R^Y (where R^ is as previously defined and Y 
represents a leaving group such as chlorine, bromine or iodine atom or a hydrocarbylsuiphonyloxy group, such 
as mesyloxy or tosyloxy, or a haloalkanoyloxy group such as dichloroacetoxy). The reaction may be carried out 45 
by formation of a magnesium aikoxide usirig a Grignard reagent such as a methylmagneslum halide e.g. 
methylmagnesium iodide or using a trialkylsilylmethyimagnesium halide e.g. trimethylsilylmethylmagnesium 
chloride followed by treatment with the reagent R^Y. 

Alternativelyi the reaction may be effected in the presence of a silver salt such as silver oxide, silver 
perchlorate, silver carbonate or silver salicylate* or mixtures thereof, and this system may be particularly 50 • 
appropriate when etherification is carried out using an alkyl halide (e.g. methyl iodide). 

Etherification may conveniently be effected in a solvent such as an ether e.g. diethyl ether. 

Solvents which may be employed in the 'above reactions include ketones (e.g. acetone), amides (e.g. 
N.N-dimethylformamide, N,N-dimethylacetamide or.hexamethylphosporamide), ethers (e.g. cyclic ethers such 
as tetrahydrofuran or dioxan. and acyclic ethers such as dimethoxyethane or diethylether), nitriles (e.g. 55 
acetonitrile), hydrocarbons such as halogenated hydrocarbons (e.g. methylene chloride), and esters such as 
ethyl acetate, as well as mixtures of two or more such solvents. 

Silylation may be effected by reaction wfth a sjlyl halide (e.g. chloride), advantageously In the presence of a 
base such as imidazole triethylamine or pyridine, using a solvent such as dimethylformamide. 

In a further process (E) according to the invention, a compound of formula (I) In which X is -C(R2)R3)- and 60 
R2 and R3 together with the carbon atom, to which they are attached represents C« 0 and/or R^ and R^ 
together with the carbon atom to which they are attached represents . C = O, may be prepared by oxidising a 
corresponding compound of formula (I) wherein R^ is a hydroxyl groupand R^ is a hydrogen atom and/or R^ is 
a silyloxy group and R^ is a hydrogen atom. The- reaction may be effected \mXU an oxidising agent serving to 
convert a secondary hydroxyl group to an 0x0 group, whereby a compound of formula (I) Is produced. 65 
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suitable oxidising agents include quinones in the presence o1 water g. 2.3f'chloro-5^-dic 
zoquinone or 2.3.5.6-tetrachloro-1.4-benzoquinone: a chromium VI) oxidising ^9 Jj' -S- Py"J"l"J 
dichromate or chromium trioxide in pyridine; a manganese f'V) oxidising ag n^^^^^^^^^^^ 
dichloromethane; an N-halosuccinimId . e.g. N-chlorosucclnimide or N-bromosuccin^^^^^ 
ide e.g. dimethylsulphoxide. in the presence of an activating agent such as N.N'-dicyclohexylcarbodiimid or 
an acvl halide e a bxalvl choride; or a pyridine-sulphur trioxide complex. 

ThT^-eac t may Sniently be effected in a suitable solvent which may be selected from a keton^^^^^^^^^ 
acetone an ether e.g. diethyl ether, dioxan or tetrahydrofuran; a hydrocarbon, e.g. hexane; a halogenated 
MmS bon e g. Chloroform or methylene chloride: or an ester, e.g. ethyl acetate 

dimethylformamide. Combinations of such solvents either alone or with water may also be used. The choice of 
solvent will depend on the oxidising agent used to effect the conversion. 
The reaction may be carried out at a temperature of from -80 C +50 c p,p2.,o3, ..^Ra 

In another process (F) according to the Invention a compound of formula (I) in wh^ch X is R 
and R3 ?ogether with the carbon atom to which they are attached represent C = NORj '"^V ^e p^Pare^^^^^^^ 
the corresponding 23-keto compound of formula (1) in which R2 and R3 together with the carbon atom to wh ch 
fhey SShKresent C= 0 by reaction with a reagent H2N0RM^^*1ere R is as defined previously). 

The reaction is preferably carried out using about one ^^^'^f ^'l^^^^.f ",f'?^oo,c e a -10 to 
The reaction may be conveniently can-led out at a temperature in the range -20 to +100 C. e.g. 10 to 
+S'cTa suitable solvent. It is convenient to use the reagent HzNOR^ in the fomi of a salt for example an 
acfd addition Tsuch as the hydrochloride. When such a salt Is employed the reaction may be carried out in 

noTv^nrw^r^'tetpt^^^^^^^^ 

mamide. N.N-dimethyiacetamide or hexamethylphosphoramide). ethers <e-9- '° .^"^^^^ 
tetrahvdrofuran or dtoxan. and acylic ethers such as dimethoxyethane or diethylether). nitriles e.g. 
acS S suIpSones (e.g. sulpholane). and hydrocarbons such as halogenated hydrocarbons (e g^ 
metSe chloride), as well as mixtures of two or more such solvents. Water may also be employed as a 

"""when tio conditions are employed the reaction may conveniently be buffered with an appropriate acid, 

'TuitabSs include mineral acids, such as hydrochloric or sulphuric acid, and carboxjrtlc acid ^^^^^^ 
acetic acid. Suitable bases include alkali metal carbonates and bicarbonates such sodium b cajon^e 
hJdroxS such as sodium hydroxide, and alkali metal carboxylates such as sodium acetate. A suitable buffer 

" inl fuirXSl)'tt of fonnula (1) in which X is a group C= CHa may be prepared by 

reictbn Ja cS ?espond^^^^^^ °< ^"^-""'^ ^^'^^^ ^ C=0 with an appropriate Wittig reagerrt 

L f f DhosDhoraneTform^ (Rii)3P=CH2 (where R" is Ci-6 alkyl or aryl. e.g. monocyclic aryl such as 
phen^fsutble ?ea^^^^^^ include ethers such as tetrahydrofuran or diethyl ether or a dipolar aprotu: 

solven such as dimethylsulphoxide. The reaction may be carried out at any suitable temperature e.g at 0 a 
EmediatesS^^^ 
40 compound of formula (IV) 



10 
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5 



CH3 



•Rl 



10 



(IV) 



15 



20 



[wherein is a substituted hydroxyl group and L is an atom or group removable by reduction, (for example, 
by homolytic reduction) sucli as tiie group R^^ocsO-. [wliere R''^ is Ci-e alkyi, aryl such as phenyl, or 
(Ci-6alkyl)aryl] such as a g-tolyloxythiocarb'onyloxy group. 

The reduction may be effected using a reducing agent such as an alkyI tin hydride (e.g. trirn-butyl tin 
hydride) in the presence of a radical initiator such as a peroxide, a azobisisobutyronltrile or light. 

The reaction may conveniently be effected in a suitable solvent which may be selected from a ketone, e.g. 
acetone; an ether, e.g. dioxan, a hydrocarbon, e.g. hexane or toluene; a halogenated hydrocarbon e.g. 
trichlorobenzene; or an ester e.g. ethyl acetate. Combinations of such solvents either alone or with wat6r may 
also be used. 

The reaction may be carried out at a temperature of from 0°-200°C preferably from 20^* to 130**C. 

Intermediates of formula (IV) may be prepared by reaction of a compound of formula (It) in which V is -CH2-, 
X is -CH(OH)- and Y is -CH- with a reagent capalDle of replacing the hydroxyl group in X 23-positiori with an 
atom or group L (where L is as just defined). 

. Suitable reagents which may . serve to introduce the moiety L include; for example aryl halothionoformates 
such as p-tolyrchlorothionoformate. The reaction may be carried out in the presence of a base, for example an 
amine such as pyridine in a solvent such as- a halogenated hydrocarbon e.g. dichloromethane. 

The starting materials for this reaction may be prepared by substitution of the 5-hydroxyl group of the 
corresponding compound in using the acylation, etherificatlon or sulphbnylatioh reactions described above for 
the preparation of compounds of formula (I); 

This last mentioned intermedite may be obtained using the fermentation and isolation methods described in. 
UK Patent Specification 2166436. Other Intermediates of formula (II) may be prepared from this compound 
using the interconversion processes described above for the preparation of compounds of formula (I). 

The invention is further illustrated by the following Preparations and Examples wherein the compound of 
formula (iV) above in which R"" is isopropyl, and R"^ and L are OH is referred to as Factor A. Compounds 
according to the invention are named with respect to Factor A. All temperatures are in °C. 

Intermediate 1 



5-Acetoxy and 5,23-Diacetoxy Factor A 

Factor A ^3.0 g) In pyridine (20 ml) at -5** was treated with acetic anhydride (8 ml) and the resulting solution 
left at 3° for 20h. Benzene (100 ml) was added and the solution concentrated in vacuo . The residual . oil was 
chromatographed over silica using dichloromethane :acetone (40 :1);SLS.eluent to give the 5-acetate of Factor A 
(2.06 g), containing the. 6,23-diacetate (100/o). The compounds were separated by reverse-phase preparative 
hpic to give 5-acetoxy. Factor. A (790/o recovery), Xmax (ethanol) 244.5 nm (E] 462), 6 (CDCI3) Includes 2.14 (s; 
3H), m/z includes 654, 594 and 576, and 5,23-diacetbxy Factor A (6.50/0 recovery), 5 (CDCI3) include 2.01 (s; 
SHJ and 2.13 (s; 3H), m/z. include 696 and 636. . 
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Intermediate 2 



7 



30 



35 



Factor A 5-acetate 23-p-tolylthionocarbonate 

A solution of Factor A 5-acetate (4g) In dry dichloromethane (50 ml) and dry pyridine (4.9ml) under nitrogen 
was ^Jrth p-tolylchlorothlonofo^^^ dropwise over a period of 10 minutes. The resf "g da^^^ 

Tolution was stirred at room temperature for 45h. The solution was diluted ^i* c^K^hloromethane (200m^^^ 
washed successively with 2N-hydrochloric acid, saturated sodium bicarbonate solu ion, water and saturated 
brine (2x200miy then dried (MgS04) and solvent was evaporated to give a dark green foam. This was 
redissolved in ethyl acetate (200ml) and treated with activated charcoal. Filtration followed by e\«iporat.on 
a^oSeTa pale green foam which was chromatographed on silica [Merck Kies«'9«' f • f^^'^f 
0 040-0.063mm, mesh 230-400 under atmospheric pressure eluting with ►le'^a^f.f l^iyj/f^t^l^/^:!)], to^^^^ 
the title compound as a pale yellow foam (3.946g). v.ax (CHBra) 3620-3340 (OH) 731 (acetf J. 1710 cm t 
(ca rbonyl). 6 (CDC I3) includes 6.81 (d.6Hz,3H). 2.16 (s.3H), 2.36 (s.3H). 3.34 (m.lH). 6.99 (d.9H2.2H), 7.20 
(d,9Hz,2H). 



45 



Intermediate 3 
23-deoxy-Factor A 5-acetate 



A solution of Factor A 5-acetate 23-p-tolylthlonocarbonate (10.194g) in dry toluene HO?'"') wft^^s^*^^. *° 
reflux Wde? S rogen and treated with a-azo-bis-isobutyronitrile (509mg). A solution of t"-n-butylt,n hy^^^^^^ 
10 25ml) in dry toluene (60ml) was added dropwise over a period of 25 minutes, maintaining the reflux 
condSs Th?mixture was stirred for a further 25mins. then cooled to room temperature and solvent was 
evaporated to give a yellow oil. This was dissolved in acetonitrile (600ml) and washed with hexane. The solvent 
wTs'^orated to give a white foam which was chromatographed on silica (Merck K|eselgel 60, Par^'cle si^e 
aSo-0.063mm. mesh 230-400) eluting with hexane-ethyi acetate (4:1). to afford he t't e compound (2_442g) 
[a]?+ 144» (c 6.43 chloroform), v,™, (CHBra) 3420^340 (OH), 1732 (acetate). 1710cm-i (carbonyl). 5 (CDCI3) 
includes 0.68 (d,5Hz,3H), 2.16 (s,3H). 3.32 (m. 1H). 



SO 



55 



60 



Intermediate 4 



13-Oxo-23-desoxy Factor A. 5-acetate 



A solution of dimethyl suiphoxide (92 jil) in dichloromethane (1 ml) was added dropwise over 2 -riin to a 
solution of oxalyl chloride (57 ul) in dichloromethane (2ml) at -50", under an atmosphere of nitrogen. After 5 
40 mtTsoE 2f the compounS of Example 1 (213 mg) in dichloromethane (3 ml) ^^^Jf^^P^r^s 
min at -50° After 30 min at -50° to -45° , triethylamine (453 m.1 was added. After 5 min the coolir^ bath was 
Temld and ^he rLSon mixture was allowed to warm to room temperature during 30 min^The reajion 
r^Sure was partitioned between dichloromethane (50 ml) and water (50 m^). The organic P^ase was separated 
SJd the aqueous phase extracted with dichloromethane (25 ml). The combined organic extracts were washed 
with 2M hydrochloric acid (75 ml), saturated sodium bicarbonate solution (75 ml) and bnne (75 -^J. ^djl"«d 
rC SO4) The solvent was evaporated and the residue purified by flash chromatography (35 g s-l'ca gel Merck 
9385). Elutlon with ethyl acetate: light petroleum (1 :2) afforded the title compound (132mg ^ ^ w^rte foam. 
[a]f + 256° (cO.6. CHCI3); 5 (CDCI3) values include 1.76 (3H,s). 1.82 (3H.s). 2.16 (3H.s), 3.40 (2H.m). 5.09 (1H. 
d, J 9 Hz). 5.52 (2H,m). 6.26 (1H. t. J 8 Hz). 



Example 1 



(13R)-Hydroxy-23-desoxv Factor A. 5-acetate 



Intermediate 3 (4.791g) was added to a stirred mixture of selenium dioxide (416mg) and t-butyi 
hydroperoxide (3M in dichloromethane; 5ml) in dichloromethane (30ml). After stin-ing at room temperature for 
30h the reaction mixture was diluted with ethyl acetate (200 ml), washed with water and brine, and dned 
(Na2S04). The solvent was evaporated and the residue purified by chromatography (250g silica gel. Merck 
9385). Elutlon with ethyl acetate: light petroleum (1:4-1:2) afforded th title compound (560mg) ^ a pale 
yellowfoam. v™x(CHBr3) 3600, 3460 (OH). 1732 (OAc). 1712 (CO2R). 993cm (C-O); 5 (CDCia) values i^^^^^^ 
0 69 (3H. t J 5 Hz). 2.15 (3H.s). 3.32 (IH.m). 3.72 (1H. d. J 10 Hz), 4.05 (1H. d. J 5 Hz). 5.52 (2H.m). 
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Example 2 



(13R)-Hydroxy-23-desoxy Factor A 

Aqueous sodium hydroxide (1M, 152 was added to a stirred solution of the compound of Example 1 
(50mg) in methanol (1 ml) at 0°. After 1.5h at 0° the reaction mixture was diluted with ethyl acetate (50 ml), 
washed with water and brine and dried (Na2S04). The solvent was evaporated and the residue purified by flash 
chromatography (15 g silica gel, Merck 9385). Elution with ethyl acetate: light petroleum (1 :1) afforded the title 
compound (36mg) as a pale yellow foam. VmaxtCHBrs) 3560, 3480 (OH), 1708 (CO2R), 990 cm ^ (C-0); 8 
(CDCI3) values include 0.69 (3H, d. J 5 Hz), 3.26 (1H,m), 3.72 (1H, d, J 10 Hz), 3.93 (1H,s), 3.96 (1H, d, J 6 Hz), 
4.29 (1H, t, J 6 Hz), 5.30 (3H,m). 

Example 3 . , 

. • ■ 15 

(13S)-Hydroxy-23-desoxy Factor A, 5-acetate 

A solution of sodium borohydride (0:1M In ethanol; 220 ^1) was added dropwise to a solution of 
Intermediate 4 (13 mg) in ethanol (1 ml) at O*'. After 1h at 0° and 30 min at room temperature the reaction 20 
mixture was diluted with ethyl acetate (50 ml), washed with 2M hydrochloric acid (60 ml), saturated sodium 
bicarbonate solution (50 ml) and brine (50 ml), and dried (NazSO^* The solvent was evaporated and the 
residue purified by chromatography (7g silica gel, Merck 9385). Elution with ethyl acetate, light petroleum (1:2) 
afforded the title compound (10.2mg) as a white foam. 5 (CDCI3) values include 0.69 (3H, d, J 5 Hz), 1.53 3H,s), 
1 .76 (3H.S), 2.16 (3H.S), 3.31 (1 H,m), 3.42 (1 H, d, J 9 Hz). 5.12 (1H, d, J 9 Hz), 5.35 (2H.m), 5.63 (2H,m), 5.6 to 5.8 2S 
(3H,m). 

The following are examples of formuiatipns according to the Invention. The term ^Active Ingredient' as used 
hereinafter means a compound of the invention. 

Multidose parenteral injection 



Example 1 



Active ingredient 
Benzyl alcohol 
Polysorbate 80 
Glycerol formal 
Water for Injections 



5 



10 



30 



% w/v 
2.0 
1.0 
10.0 
50.0 

to ioo.o 



Range 

0.1 - 6.0S5 w/v 



35 



40 



45 



Dissolve the active ingredient in the polysorbat^ 80 and glycerol formal. Add the benzyl alcohol an.d make up 
to volume with Water for Injections. Sterilize the product by conventional methods, for example sterile filtration 
or by heating in an autoclave and package aseptically. 

Example 2 

55 
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% w/v Range 
Active ingredient 4.0* 0.1 - 7.5J5 w/v 

Benzyl alcohol 2.0 
Glyceryl triacetate 30.0 
Propylene glycol to 100.0 



Dissolve the active ingredient in the benzyl alcohol and glyceryl triacetate. Add the propylene glycol and 
make up to volume. Sterilize the product by conventional pharmaceutical methods, for example stenle 
15 filtration, and package aseptically. 

Example 3 

20 % Range 

Active ingredient 2.0 w/v 0.1 - 7.5% w/v 

Ethanol 36.0 v/v 
Non-ionic surfactant 
(e.g. Synperonic PE L44*) 10.0 w/v ' 

Propylene glycol to 100.0 
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* Trademark of ICI 

Dissolve the active ingredient in the ethanol and surfactant and make up to volume. Sterilize the product by 
conventional pharmaceutical methods, for example sterile filtration, and package aseptically. 



Example 4 



Ranae 



Active Ingredient 2.0 w/v 0.1 - 3.0S5 w/v 

Non- ionic surfactant. 

(e.g. Synperonic PE F68*) 2.0 w/v 

Benzyl alcohol 1*0 w/v 

Miglyol 840 16.0 v/v 

Water for Injections to 100.0 

* Trademark of ICI 

** Trademark of Dynamit Nobel 



Dissolve the active ingredl nt in th Miglyol 840. Dissolve the non-ionic surfactant and benzyl alcohol in 
most of the water. Prepare the emulsion by adding th oily solution to th aqueous solution while 
homogenising using conventional means. Make up to volume. Aseptically pr pare and package aseptically. 
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Aerosol spray 



Active Ingredient 
Trichloroethane 
Trichlorofluoromethane 
Dichlorodifluoromethane 



% w/w 

0.1 
29.9 
35.0 
35.0 



Range . 

0.01 - 2.05S w/w 



10 



15 



Mix the Active Ingredient with trichloroethane and fill into the aerosol container. Purge the headspace with 
the gaseous propellant and crimp the valve into position. Fill the required weight of liquid propellant under 
pressure through the valve. Fit with actuators and dust-caps. 



Tablet 

Method of manufacture - wet granulation 




20 






mg 


25 


Active Ingredient 




250.0 




Magnesium stearate 




4.5 




Maize starch 




22.5 


30 


Sodium starch glycolate 




9.0 




Sodiun lauryl sulphate 




4.5 


35 


Microcrystalline cellulose 


to tablet core weight of A50mg 



Add sufficient quantity of a. too/o starcii paste to the active ingredient to produce a suitable wet.mass for 
granulation. Prepare the granules and dry using a tray or fluid-bed drier. Sift through a sieve, add the remaining 
ingredients and compress into tablets. - . 

If required, film coat the tablet cores using hydroxypropylmethyl cellulose or other similar film-forming 
material using either an aqueous or non-aqueous solvent system. A plasticizer and suitable colour may be 
included in the film-coating solution. 

Veterinary tablet for small/domestic animal use 



40 



45 



Method of manufacture - dry granulation 

Active Ingredient 
Magnesiun stearate 

Microcrystalline cellulose to tablet 
core weight of 



ma 
50.0 
7.5 

75.0 



50 



55 



60 



Blend the active ingredient with the magnesium stearate and microcrystallise cellulose. Compact the blend 
into slugs. Breai< down the slugs by passing through a rotary granulator to produce free-flowing granules. 



.65 
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10 



15 



25 



35 



Compress into tablets. 
The tablet cores can then be film-coated, if desired, as described above. 

Veterinary intrammary injection 



mq/dose Range 
Active Ingredient 150mg 0.05 - I.Og 

Polysorbate 60 3. 055 w/w) ) 

White Beeswax 6,0S w/w) to 3g ) to 3 or 15g 

Arachis oil 91,055 w/w) ) 



Heat the arachis oil, white beeswax and polysorbate 60 to 160X with stirring. Maintain at 160° C for two 
20 hours and then cool to room temperature with stirring. Aseptlcally add the active ingredient to the vehicle and 
disperse using a high speed mixer. Refine by passing through a colloid mill. Aseptlcally fill the product into 
sterile plastic syringes. 



Veterinary slow-release bolus 



55 w/w Range 

Active Ingredient 0.25-2g 

Colloidal silicon ' ) to required 

dioxide 2*0) fill weight 

Microcrystalline ) 
cellulose to 100.0) 



Blend the active ingredient with the colloidal silicon dioxide and microcrystalline cellulose by using a suitable 
aliquot blending technique to achieve a satisfactory distribution of active ingredient throughout the earner; 
Incorporate into the slow release device and give (1) a constant release of active ingredient or (2) a pulsed 
release of active ingredient. 



45 
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Veterinary oral drench 





% w/v 


Range 


Active Ingredient 


0.35 


0.01 - 


Polysorbate 85 


5.0 




Benzyl alcohol 


3*0 




Propylene glycol 


30.0 




Phosphate buffer 


as pH 6.0 - 6.5 




Water 


to 100.0 





Dissolve th active ingredient in the Polysorbate 85, benzyl alcohol and the propylene glycol. Add a 
proportion of the water and adjust the pH to 6.0 - 6.5 with phosphate buffer, If necesssary. Make up to final 
volume with the water. Fill the product Into the drench container. 



14 



£P 0 307 220 A2 



Veterinary oral paste 

; % w/w Range 

Active Ingredient 4.0 1 - 20% w/w 

Saccharin sodium 2»5 

Polysorbate 85 3,0 

Aluminium distearate 5.0 

Fractionated coconut oil to 100.0 



Disperse the aluminium distearate in the fractionated coconut oil and polysorbate 85 by heating. Coo! to 
room temperature and disperse the saccharin sodium in the oily vehicle. Disperse the active ingredient in the 
base. Fill into plastic syringes. 

Granules for veterinary in-feed administration 

Sa' w/w Range 

Active Ingredient 2.5 0.05-555 w/w 

Calciun sulphate, hemi-hydrate to 100.0 



Blend the Active ingredient with the calcium sulphate. Prepare the granules using a wet granulation 
process. Dry using a tray or fluid-bed drier. Fill into the appropriate container. 



10 



15 



20 



25 



30 



35 



Veterinary Pour-on 

> g w/v Range 40 

Active Ingredient .2.0 0.1 to 30% 

Dimethyl sulphoxide 10.0 

Methyl Isobutyl ketone 30.0 . . 

Propylene glycol (and pigment) to 100.0 . * 

50 

Dissolve the active ingredient in the dimethyl sulphoxide and the methyl isobjutyl ketone. Add the pigment 
and make up to volume with the propylene glycol. Fill into the pour-on container. 

Emulsifiable Concentrate ^ 
Active Ingredient 50g 

Anionic emuisifier (e.g. Phenyl sulphonate CALX) 40g 
Non-Ionic emuisifier (e.g. Synperonic NP 13) (Trademark of ICI) SOg 
Aromatic solvent (e.g. Solvesso 100) to 1 litre. 
Mix all irigredients, stir until dissolved. qq 

Granules 

(a) Active ingredient 50g 
Wood resin 40g 
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Gypsum granules (20-60 mesh) to 1kg (e.g. Agsorb lOOA) 

(b) Active ingredient 50g 
Synperonic NP13 (Trademark of ICI) 40g 

remove solvent. 



10 Claims 



1. Compounds of formula (1) 



15 



20 



25 



30 



35 




(I) 
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wherein R represents a hydrogen atom or a silyi group; 
ORBCwTereOReisahydroxy group orasubstitutedhydroxylgro^^ 

?eDresents a hyd^^^^^^ atom or and R3 together with the carbor, atom to which they are attached 
represents a nyarogen ■ c= NOR^ (where R' represents a hydrogen atom or a Ci-8 alkyi 
gXpS the'^^^up 'cSK is'the^E corSfiguration)] o'r -Yi-X-Y- represents -CH=CH-CH- or 

? "rl?re°sSte a group OR^ as defined above and R^ represents a hydrogen atom or R* and R^ together 
with the carbon atom to which they are attached represents C = O. 
2 Comoounds according to claim 1 in which Ri is an Isopropyl group. 
3. Sounds according to claim 1 or claim 2 In which R4 is an hydroxy or^cetoxy grou^^^ 
A Comoounds according to claim 1 in which R is a hydrogen atom. Ri is an isopropyl group. Y s 
ri, vTfs CH- X^s -S R3) in which R^ is a hydrogen atom or a hydroxy, ethoxy or acetyloxy group 
fnS R3^s' hyd^Lgen'atom. o"r^ and R3 togethe? wtth the carbon atom to which they are attached 
reoresents C=0. C^CHz or C=N0CH3 (where the group C=N0CH3 is in the E 
conf.guratlon);andR4isahydroxy.methoxyoracetoxygroupandRSisahydrog^^^^ 

5 The compound according to claim 1 in which R is a hydrogen atom, Ri is an isopropyl group, Y is 
TH, YZ is -CH- X is -CHa- R* is a hydroxyl or acetoxy group and R^ is a hydrogen atom. 

6 Alompos" ion for use in human medicine containing an effective amount of at least one compound 
according to claim 1 together with one or more carriers and/or excipients. 

7 A composition for use in veterinaiy medicine containing an effective arnount of at least one 
compound according to claim 1 together with one or more carriers and/or excipients. 

T a p St control composition containing an effective amount of at least one compound according to 

claim Itogetherwith one or more carriers and/or excipients. „,,„ctnro« hniidinas or other 

9. A melhod for combatting pests in agriculture, horticulture or <f J.^J^^' ^^^f .^^^^^^^^^ 

public places or locations of th pests, which comprises applying to plants or ot^^^^^S J^^"^" °; *° 
Sests themselves oralocation thereof an effective amount of one or more compounds according to claim 
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1- 

10. A process for the preparation pta compound according to claim 1 which comprises: 

(A) in the preparation of a compound of formula (I) in which the 13-hydroxyl group is in the 
(R)-CGnfiguration and R"* is as defined for fomnula (I) but is not a hydroxy! or sliyloxy group, oxidising 
the corresponding 13-desoxy compound; 

(B) . in the preparation of a compound of formula (I) In which the 13-hydroxyl group is in the 
(S)-configuration, reducing the corresponding 13-oxo compound; 

(C) in the preparation of a compound of formula (1) in which is a hydroxyi group, converting a 
corresponding compound of formula (I) in which R^ is a substituted hydroxyi group into the desired 
unsubstituted hydroxy compound; 

(D) in the preparation of a compound of formula (I) in which R^ is a substituted hydroxyi group, 
reacting a corresponding compound of formula (I) m which R'* is a hydroxyi group with a reagent for 
converting a hydroxyi group into a substituted hydroxyi group; 

(E) in the preparation of a compound of formula (I) in which X Is -C(R2)R3)-and R2 and R^ together 
with the carbon atom to which they are attached representis C = O and/or R^ and R^ together with 
the carbon atom to which they are attached represents C=0, oxidising a corresponding 
compound wherein R2 is a hydroxyi group and is a hydrogen atom and/or R^ "is a silyloxy group 
and RS is a hydrogen atom; 

(F) in the preparation of a compound of fomnula (I) in which X is -C(R2)(R3)- and R2 and 
together witii the carbon atom to which they are attached represent C=NOR^. reacting the 
corresponding 23-l<eto compound with a reagent H2NOR7 (where R^ is as defined in claim 1 ) ; or 

(G) in the preparation of a compound of formula (I) in which X is a group C = CH2, reacting a 
corresponding compound of formula (I) in which X is C=0 with a phosphorane of formula 
{R''i)3P = CH2 (where R"*^ is Ci-e alkyl or phenyl). 

1 1 . The 1 3-0x0 analogues of the compounds of claim 1 . 
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wherein R represents a hydrogen atom or a silyl group; 

represents a methyl, ethyl or isopropyl group; 
V is -CH2-. Y2 is -CH- and X represents -C{R2)(R^Hwhere represents a hydrogen atom or a group OR^ - 
(where OR^ is a hydroxy group or a substituted hydroxyl group having up to 25 carbon atoms) and R^ 
represents a hydrogen atom, or R^ and R^ together with the carbon atom to which they are attached 
represents >C = 0. >C = CH2 or>C = NOR' (where R^ represents a hydrogen atom or a Ci-s aikyi 
group and the group > C = NOR' is in the E configuration)] or -V-X-Y^- represents -CH'=CH-CH- or -CH2- 
C = C-; 

R* represents a group OR^ as defined above and R^ represents a hydrogen atom or R* and R^ together 
with the carbon atom to which they are attached represents = 0. 
These compounds may be used .for controlling Insect acarine, nematode or other pests. 
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